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At	high	enough	energies		 Q ~ O M( )

	Hidden	world		

(UV,	Cosmology)	

the nearly conformal (matter) sector couples in the UV to the 

HIDDEN world through the exchange of heavy state(s), the 

messenger(s) 
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All	masses	can	be	generated	dynamically	in	IR.	
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Mediators in terms of ATLAS – CMS LHC Forum, arxiv:1507.00966 
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DP mass m  in S ! ² ² ! ²##  
                             more detailed calculation are needed 

                                            !  
E.g., EM! F        
                          !                !  
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 DP mass: Combined calculations give 

            

m ! m
m

3 2²

# ln %

2

m
l

2
&

1

6

¢

(
))

+
,,

l :e ,m

.

/

0
0
0
0
0

1

2

3
3
3
3
3

1/ 2

4 0.83 GeV , 
%

~ O m
Z( ) , e +e &&  m+m&loops  

                                                              Mixing strength result ! = 7 6²10#3  
Agree with excl. region by BaBar (2015), E787+E949 (2014), as well as (g-2) (2014) 
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   What is the feature the dilaton field is characterized by?  

 

  TPWF (two-point Wightman function) ! 2( )
2

² x( ) = 0 #  ! 2( )
2

x( ) = 0  

 

 General solution (expansion),  

        ! x( ) ² #S R 4( )  of temperate generalized functions on R 4 
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ü parameter l  breaks the scale invariance. 

(Dilatation properties: ! ² x( ) = ! x( ) #
1

8( )
2

ln ² ,   ² > 0) 

 

 Allow: est. the propagator of ! x( )   !  propagator of DP 
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 Commutators 

 

  ! x( ) ,! 0( )²
# %= 2&i  sign x 0( ) b
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§ Coefficients        b
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Ø To fix both b
1
 and b

2
 we choose:  

                                                           I
m
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                                                      (invariant under gauge transformations)   

 

§ LD mixing term   !m 2 A
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                                  Stueckelberg-like term    
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 Propagator of Dark Photon 
                                   

·  !!
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 mixing part 

 

  !!
2

p( ) = ²
1

2 f 2 ² m 2( )
1

p 2 + i#
      conformal breaking part 

 

ü The strong gauge condition B
m

x( ) = !
m
² x( ) used 

o    In case no mixing, !!
m²

p( ) #  standard photon propagator 

Ø Dilaton mass does not enter the final solution 
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 Conclusion       
           

1. Influence of Conformal Sector (DP) to SM particle sector; 

2. Upper limit for mixing strength   ! < 3²10#2     
 

3. Interaction between DP & quarks is mediated by !
m
² ;    

4. Dilaton is a portal to DP propagation with   ! 2 ² #B( ) = 0    

5. DP solutions,   DP massive, m = 0.83 GeV ,  !   ! ²                                     

 

6. Dilaton mass does not enter the final solution.           
7. If ! = 0 , S ² ## H ² ## 

8. LHC13: decay  ! ²²  is evident through a single photon  

    plus /E
T
 signature, with both energies peaked at 0 5m

s
 

 

! LHC:  !!  channel in scalar decay is the best probe to discover DP  
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